Beyond the "First Hit": Marked Inhibition by N-Acetyl Cysteine of Chronic Ethanol Intake But Not of Early Ethanol Intake. Parallel Effects on Ethanol-Induced Saccharin Motivation.
A number of studies have shown that acetaldehyde synthesized in the brain is necessary to induce ethanol (EtOH) reinforcement in naïve animals (acquisition phase). However, after chronic intake is achieved (maintenance phase), EtOH intake becomes independent of acetaldehyde generation or its levels. Glutamate has been reported to be associated with the maintenance of chronic EtOH intake. The levels of brain extracellular glutamate are modulated by 2 glial processes: glutamate reabsorption via an Na(+) -glutamate transporter (GLT1) and a cystine-glutamate exchanger. Chronic EtOH intake lowers GLT1 levels and increases extracellular glutamate. The administration of N-acetyl cysteine (NAC), a precursor of cystine, has been shown to reduce the relapse of several drugs of abuse, while NAC has not been tested on chronic EtOH intake or on EtOH's influence on the motivation for another drug. These were investigated in the present study. (i) Rats bred for their high EtOH intake were allowed access to 10% EtOH and water up to 87 days. NAC was administered (30 and 60 mg/kg daily, intraperitoneally) for 14 consecutive days, either during the acquisition phase or the maintenance phase of EtOH drinking. (ii) In additional experiments, rats were allowed EtOH (10%) and water access for 61 days, after which EtOH was replaced by saccharin (0.3%) to determine both if chronic EtOH consumption influences saccharin intake and whether NAC modifies the post chronic EtOH saccharin intake. NAC did not influence the acquisition ("first hit") of chronic EtOH intake, but greatly inhibited (60 to 70%; p < 0.0001) EtOH intake when NAC was administered to animals that were consuming EtOH chronically. NAC did not influence saccharin intake in naïve animals. In animals that had consumed EtOH chronically and were thereafter offered a saccharin solution (0.3%), saccharin intake increased over 100% versus that of EtOH-untreated animals, an effect that was fully suppressed by NAC. N-acetyl cysteine, a drug approved for use in humans, markedly reduces chronic EtOH intake and abolishes the increased intake of saccharin stimulated by chronic EtOH drinking.